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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Without using organic solvent ultraviolet curing type ink 
composition for jet ink recording where pigment dispersion 
property , curability , solvent resistance issatisfactory is 
offered. 

[Means to Solve the Problems] 

Containing monomer and/or oligomer which melts dispersant 
and said dispersant which areused for pigment dispersion , it 
melts dispersant with organic solvent none . 



[Claim(s)] 
[Claim 1] 

monomer and/or oligomer which melts dispersant and said 
dispersant which are used for the pigment dispersion is 
contained ultraviolet curing type jet ink composition . of 
solventless system which is madefeature 

[Claim 2] 

dispersant which is used for pigment dispersion , is polymeric 
compound and ultraviolet curing type jet ink composition . 
which is stated in Claim 1 which is made feature 

[Claim 3] 

ultraviolet curing type jet ink composition . which is stated in 
Claim 2 where dispersant which is usedfor pigment 
dispersion , has adsorption basis of basic and makesfeature 

[Claim 4] 

dispersant which is used for pigment dispersion , poly 
(ethylene imine ) -poly is (12 -hydroxystearic acid ) graft 
polymer and ultraviolet curing type jet ink composition . 
which is stated in Claim 3 which is madefeature 

[Claim 5] 

monomer and/or oligomer which melts dispersant which is 
used for pigment dispersion , is the ultraviolet light curable 
and ultraviolet curing type jet ink composition . which is 
stated in either of Claim 1 ~4 which is made feature 

[Claim 6] 

ultraviolet curing type jet ink composition . which is stated in 
Claim 5 where monomer which melts the dispersant which is 
used for pigment dispersion is and, 2 -hydroxy -3- phenoxy 
propyl acrylate makesfeature 

[Claim 7] 
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dispersant which is used for pigment dispersion , without 
containing organic solvent .manufacturing method . of 
ultraviolet curing type jet ink composition which possesses 
step which it melts in the monomer and/or oligomer and 
makes feature 

[Claim 8] 

Melting dispersant which is used for pigment dispersion , in 
monomer and/or oligomer , dispersant composition which is 
acquired and, at least, mixing pigment , ultraviolet light-cured 
resin composition and photoinitiator , itproduces 
manufacturing method . of ultraviolet curing type jet ink 
composition which is stated in Claim 7 which is made feature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention is ultraviolet curing type jet ink composition of 
solventless system which is superior in pigment dispersion 
property , curability , solvent resistance andsomething 
regarding its manufacturing method . 

[0002] 

[Prior Art] 

microdrop of ink it discharges from nozzle and jet ink 
recording system which it prints records silence and because 
miniaturization is easy isobserved with many field . 

Regarding industry application , there is not a jet 
ink-receiving layer , or in order aqueous jet ink theutilization 
impossible to metals and plastic , glass etc because it 
cannotform such as [karaafirutaa ] for marking , printed 
circuit board or other electronic part , liquid-crystal panel to 
object , for example beverage can to record it is utilized. 

It can seek water resistance , solvent resistance , antifriction 
property etc, regarding application a this way ultraviolet 
curing type jet ink where is many , satisfies that kind of 
characteristic is demanded. 

[0003] 

Generally because discharge stability is satisfied regarding jet 
ink recording system , it isnecessary to make viscosity of ink 
low. 

But, to lower viscosity of ink in order and, when organic 
solvent which is used in order to melt polymer dispersant for 
pigment dispersion exists, the solvent drying step must be 
provided, not only, when organic solvent remains, density of 
three-dimensional network structure of cured product falling, 
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solvent resistance , antifriction property decreases, There is a 
deficiency which was called adverse effect to human body of 
theremains organic solvent which volatilization is done 
gradually. 

[0004] 

In decrease of ink viscosity it was possible correspondence 
with such asuse of low viscosity oligomer , monomer and 
with heating printhead viscosity reduction , but as for the 
polymer dispersant which has effect which is superior in 
pigment dispersion with the poorly soluble , melting in 
organic solvent of part such as toluene , MEK in ultraviolet 
curing type resin ,because it is used, solvent elimination of ink 
was difficult. 

[0005] 

[Problems to be Solved by the Invention] 

As for this invention, above-mentioned deficiency in 
conventional jet ink is improved.without using organic 
solvent it is something which offers ultraviolet curing type ink 
composition for the jet ink recording where pigment 
dispersion property , curability , solvent resistance is 
satisfactory then. 

[0006] 

[Means to Solve the Problems] 

pigment dispersion property being satisfactory by fact that as 
for these inventors , inorder to solve above-mentioned 
problem , combination of polymer dispersant and ultraviolet 
curing type monomer and/or oligomer which are used for jet 
ink composition result of diligent investigation, polymer 
dispersant melts with specific polymer dispersant and 
combination of ultraviolet curing type resin topinpoint, uses 
this resin composition , it can produce ultraviolet curing type 
jet ink which does notinclude organic solvent , it is dense 
index, In this invention arriving it reached point of. 

[0007] 

Namely, this invention dispersant which is used for pigment 
dispersion , not using the organic solvent , melting, offers 
ultraviolet curing type jet ink composition and manufacturing 
method which it produces. 

ultraviolet curing type jet ink composition which more 
concretely, disperses pigment satisfactorily bycontaining 
monomer and/or oligomer which melts dispersant and said 
dispersant , does notcontain organic solvent completely is 
offered is something which ismade feature. 

[0008] 

polymeric compound is used as dispersant of pigment in this 
invention , it isdesirable . 
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polymer dispersant which had adsorption basis of basic even 
among themis desirable, especially, poly (ethylene imine ) 
-poly (12 -hydroxystearic acid ) graft polymer isdesirable. 

[0009] 

By fact that polymer dispersant is used, jet ink composition of 
this invention not using organic solvent , satisfactorier 
pigment dispersion property is acquired. 

That polymer dispersant melts in organic solvent , in same 
way, polymer chain the extension does reason, in monomer 
and/or oligomer , is thought for sake ofadsorption site 
operates pigment effectively. 

[0010] 

In addition, monomer and/or oligomer which melts 
dispersant , is ultraviolet light curable , it isdesirable , 
especially, 2 -hydroxy -3- phenoxy propyl acrylate are 
desirable. 

[0011] 

ultraviolet curing type inkjet composition of this invention , 
by fact that monomer and/or oligomer which melts the 
dispersant is designated as ultraviolet light curable , shows 
satisfactory solvent resistance considerably. 

As for reason where solvent resistance becomes satisfactory, 
it is thoughtthat by fact that organic solvent of unreactive is 
not included, the density of three-dimensional network 
structure of cured product has become high because 
ultraviolet curing type monomer and/or oligomer where 
dispersant and affinity which adsorb into pigment surface are 
high isinstalled in three-dimensional network structure , you 
can think pigment and that etc adhesive force of between 
polymers rises. 

[0012] 

[Embodiment of the Invention] 
[0013] 

There are some which with boundary surfactant utilize steric 
hindrance withadsorption of electrostatic repulsion and 
polymeric compound as dispersant of pigment whichis used 
for this invention , but polymeric compound is used, it is 
desirable . 

poly (ethylene imine ) -poly (12 -hydroxystearic acid ) graft 
polymer can be listed as polymer dispersant where the 
polymer dispersant which had adsorption basis of basic even 
among them isdesirable, especially is desirable. 

said polymer dispersant is marketed, for example [abishia ] 
make as tradename "Solsperse 24000GR " etc it is a 
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obtainable easily. 
[0014] 

But, solubility of dispersant is bad, with state where 
dispersant composition becomes turbid, polymer chain 
extension does not do in ultraviolet curing type resin , effectof 
dispersant stops being acquired because adsorption site does 
notexpose. 

Therefore, regarding to this invention, it melts completely 
without the polymer dispersant precipitating in monomer 
and/or oligomer , becomes transparent dispersant composition 
it is important. 

[0015] 

There are also those of unreactive in monomer and/or 
oligomer which melts this polymer dispersant ,but because 
this decreases is thought liquation and curability , solvent 
resistance from the cured product in same way as organic 
solvent and ultraviolet curing type monomer and/or oligomer 
is used, itis desirable . 

That kind of monomer or as oligomer , 2 -hydroxy -3- 
phenoxy propyl (meth ) acrylate and the terra furfuryl (meth ) 
acrylate , neopentyl glycol (meth ) acrylate , 2- hydroxyethyl 
(meth ) acrylate , benzyl (meth ) acrylate etc it is listed. 



2 -hydroxy -3- phenoxy propyl acrylate especially to be 
desirable even among them, because it ismarketed, for 
example Osaka Organic Chemical Industry Ltd. (DB 
69-089-7699 ) make tradename "Viscoat #220 ", Kyoeisha 
Chemical Co. Ltd. (DB 69-145-1389 ) make tradename 
"epoxy ester M-600A ", Toagosei Co. Ltd. (DB 
69-056-9892 ) make as tradename "Aronics M-5700 " etc it is 
a obtainable easily. 

Furthermore, with this invention , acrylate and methacrylate 
are named (meth ) acrylate together. 

[0016] 

At time of producing ultraviolet curing type jet ink 
composition of this invention , it melts with the ultraviolet 
curing type monomer and/or oligomer and agitation mixture 
which melt said dispersant with room temperature as 
dissolution method of polymer dispersant , it is desirable, but 
case polymer dispersant which is used is poorly soluble , also 
it is possible to heat with temperature or lower where 
ultraviolet curing type monomer and/or oligomer does not 
cause thermal polymerization and it agitates to mix. 

In case of this , when dispersant composition which is heated 
being cooled to room temperature , polymer dispersant does 
not precipitate is important . 
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Concerning polymer dispersant which is diluted by organic 
solvent , after removing the organic solvent with vacuum 
drying etc, it can produce by fact that it meltswith 
aforementioned method . 

[0017] 

ratio of ultraviolet curing type monomer and/or oligomer 
which melts polymer dispersant and said dispersant with 
thecombination takes suitable value from solubility and 
addition quantity etc of the polymer dispersant for ink 
composition , pigment , it is possible . 

When "Solsperse 24000GR " is melted with 2 -hydroxy -3- 
phenoxy propyl aery late , 1/1 or less are desirable as the 
dispersant /monomer ratio . 

[0018] 

ultraviolet curing type jet ink of this invention configuration 
is done other than dispersant composition which isacquired, 
by pigment , ultraviolet light-cured resin composition , 
photoinitiator at least from above-mentioned method , but itis 
possible also to contain photosensitizer in order to increase 
curability and leveling agent or other additive in order to 
adjust surface tension . 

[0019] 

pigment which is used for jet ink from until recently as 
pigment which becomes colorant , can be used. 

You can list for example azo lake pigment , insoluble azo 
pigment , condensed azo pigment and chelate azo pigment or 
other azo pigment , phthalocyanine pigment , anthraquinone 
pigment , perylene pigment , quinacridone pigment , 
isoindoline pigment , thioindigo pigment , dioxazine 
pigment , quinophthalone pigment or other polycyclic 
pigment and basic dye type lake and the acidic dye type lake 
or other dye lake and nitro pigment , nitroso pigment , aniline 
black , daylight fluorescent pigment or other organic 
pigment , titanium dioxide , iron oxide system and carbon 
black-based or other inorganic pigment . 

In addition, it is good jointly using these pigment . 

It uses pigment , in range of 0. 1 - 15 mass %, preferably , 
2~6mass % of solid component total weight . 

[0020] 

As ultraviolet light-cured resin composition , uses (meth ) 
acrylate is desirable. 

As (meth ) acrylate , there is a monofunctional (meth ) 
acrylate and a polyfunctional (meth ) acrylate , each,alone or 
2 kinds or more jointly using, it can use these. 
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[0021] 

You can list (meth ) acrylate etc which possesses for example 
methyl , ethyl , propyl , butyl , amyl , 2- ethylhexyl , octyl , 
nonyl , dodecyl , hexadecyl , octadecyl , cyclohexyl , benzyl , 
methoxyethyl , butoxy ethyl , phenoxy ethyl , nonyl phenoxy 
ethyl , glycidyl , dimethylamino ethyl , diethyl aminoethyl , 
isobornyl , dicyclo pentanyl , dicyclo pentenyl , 
dicyclopentenyloxyethyl or other substituent as 
monofunctional (meth ) acrylate which can be used for this 



[0022] 

In addition, Adding ethylene oxide or propylene oxide of 4 
mole or more to di (meth ) acrylate , neopentyl glycol lmole 
of for example 1, 3- butylene glycol ,1,4- butanediol , 1, 
5-pentanediol , 3- methyl -1, 5-pentanediol , 1, 6-hexanediol , 
neopentyl glycol , 1, 8-octanediol , 1, 9-nonanediol , 
tricyclodecane dimethanol , ethyleneglycol , polyethylene 
glycol , propylene glycol , dipropylene glycol , tripropylene 
glycol , polypropylene glycol or other di (meth ) acrylate , tris 
(2 -hydroxyethyl ) isocyanurate as polyfunctional (meth ) 
acrylate , adding ethylene oxide or propylene oxide of 2 mole 
to di (meth ) acrylate , bisphenol A lmole of diol which it 
acquires, adding ethylene oxide or propylene oxide oO mole 
or more to di (meth ) acrylate , trimethylolpropane lmole of 
diol which it acquires, itacquired Adding ethylene oxide or 
propylene oxide of 4 mole or more to di or tri (meth ) 
acrylate , bisphenol A lmole of triol , youcan list poly (meth ) 
acrylate , ethylene oxide modified phosphoric acid (meth ) 
acrylate , ethylene oxide modified alkylation phosphoric acid 
(meth ) acrylate etc of di (meth ) acrylate , trimethylolpropane 
tri (meth ) acrylate , pentaerythritol tri (meth ) acrylate , 
dipentaerythritol of diol which it acquires. 



[0023] 

ultraviolet light curable compound which is used as 
photoinitiator which is used for this invention , ineach case 
can use those of curable public knowledge . 

As photoinitiator , things such as molecule cleaving type or 
hydrogen-abstracting type is ideal in the this invention . 

[0024] 
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benzoin isobutyl ether , 2, 4- diethyl thioxanthone , 2- 
isopropyl thioxanthone , benzyl , 2, 4, 6-trimethyl benzoyl 
biphenyl phosphine oxide , 2- benzyl -2- dimethylamino -1- 
(4 -morpholino phenyl ) -butane -1- on , bis (2 and 6 
-dimethoxy benzoyl ) - it can use for ideal 2, 4 and 4 
-trimethyl pentyl phosphine oxide etc as photoinitiator which 
is used for this invention . 



Furthermore 1 -hydroxy cyclohexyl phenyl ketone , benzoin 
ethyl ether , benzyl dimethyl ketal , 2- hydroxy -2- methyl -1- 
phenyl propane -1- on , 1- (4 -isopropyl phenyl ) - it is good 
jointly using 2 -hydroxy -2- methyl propane -1- on and 
2-methyl -1- (4 -methylthio phenyl ) - 2 -morpholino propane 
-1- on etc as those of molecule cleaving type other than these, 
and,furthermore it is a hydrogen abstracting 
photopolymerization initiator , it can jointly use also 
benzophenone , 4- phenyl benzophenone , isophthalate 
phenone , 4- benzoyl -4'-methyl -diphenylsulfide etc. 



[0025] 

In addition, for example trimethyl amine , methyl dimethanol 
amine , triethanolamine , p- diethyl amino acetophenone , p- 
dimethylamino ethyl benzoate , p- isoamyl dimethylamino 
benzoate , N, N- dimethylbenzylamine and 4, 4' -bis it is 
possible alsovis-a-vis above-mentioned photoinitiator , as 
sensitizer to jointly use the(diethyl amino ) benzophenone or 
other , aforementioned polymerizable component and amines 
which does not cause the addition reaction . 



Of course, above-mentioned photoinitiator and sensitizer are 
superior in the solubility to ultraviolet light curable 
compound , select those which ultraviolet light transmittance 
inhibition are notdone and use it is desirable . 

[0026] 

It uses photoinitiator and sensitizer , in range of 0. 1 - 20 
mass %, preferably , 7~14mass % vis-a-vis ultraviolet light 
curable compound total weight . 

[0027] 

As for production of ultraviolet curing type jet ink of this 
invention , photoinitiator is excluded, itcan mix dispersant 
composition , (meth ) acrylate , pigment etc at proper ratio, 
after kneading, itagitates and it can manufacture by fact that 
melts including the photoinitiator . 

[0028] 

It does in kneading making use of paint shaker , ball mill , 
disperser mat (open type vertical type bead mill ) or other 
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[0029] 



dispersing machine it is possible. 
[0029] 

[Working Example(s)] 

Below, this invention furthermore is explained in detail with 
Working Example ,but range of this invention is not 
something which is limited in Working Example which 
catches. 

Furthermore, in Working Example below, section displays 



mass part . 

[0030] [0030] 

MMffl 1 Working Example 1 






[Production of polymer dispersant composition ] 




■ZtfvTlJ ^p a p«rv;UX/\°-X24000GRj : 




[abishia ] Make tradename "Solsperse 24000GR ": 


30 sections 


MR-StiUt^m ^p° a «rTP-^^XM-5700j 


: 70SI5 


Toagosei Co. Ltd. (DB 69-056-9892 ) make tradename "Aronics M-5700 " 


: 70 sections 



m±£X^>bXt£— ;rj— IZAtU 65 deg C fcv 
[0031] 

KfiLmmmm a -.si® 

h'JT^UU-h : 47 S!J 

W-t£lEg 1mm ©vJI/3-7t'- X 200g t& 



While inserting above in stainless steel beaker , heating on 65 
deg Chot plate 1 hour itagitates mixes and melts. 

This was designated as dispersant composition A. 
[0031] 

[Production of ultraviolet curing type jet ink ] 

carbon black : 5 part 

dispersant composition A : 5 part 

ethylene oxide addition trimethylolpropane triacrylate : 47 
section 

neopentyl glycol diacrylate : 43 section 

Above with zirconia beads 200g of diameter 1mm you 
inserted in poly bottle and the plugging did, 2 hours 
dispersing after doing, you removed zirconia beads with paint 
shaker ,it agitated you mixed including photoinitiator 
component below. 





m&^W^T 1173J 




4£H 


Ciba Specialty Chemicals make 


tradename "Durocure 1 173 " 


4 part 
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1SU 


















diethyl thioxanthone : 


1 part 






: 3£fl 
















4 -di tnethylamino benzoic acid [e ] 


j P 8jpll 


: 3 part 



[0032] 

zti%zri)^$-3m*vm±(ntc6b 1.2 um y 

[0033] 

mmm2 



[0032] 

Because of printer plugging prevention filtering this with 
1 .2;mu m membrane filter , it designated composition which 
it acquires, as jet ink 1 . 

[0033] 

Working Example 2 













[Production of polymer dispersant composition ] 


ry;ux/<— x 24ooogrj 




30g|! 










"Solsperse 24000GR " 


300 part 




m 




17 
[ra] 






X X t- 




H 
F 

HF 




70SP 


Kyoeisha Chemical Co. Ltd. (DB 69-145-1389 ) 
make 


Make 


tradename 


ester 


70 

sections 



Jii±£x-T>UXt:-— *>—!:: Atu 65 deg c /fry 

[0034] 

[«n«MiHbSi5x^h-<>^a)^SS]»*SiJ«i 

[0035] 

tbSHW l 



While inserting above in stainless steel beaker , heating on 65 
deg Chot plate 1 hour itagitates mixes and melts. 

This was designated as dispersant composition B. 
[0034] 

Other than using dispersant composition B in place of 
[Production of ultraviolet curing type jet ink ] dispersant 
composition A, with same formulation as Working Example 
1 , adding and filtering, of dispersing , photoinitiator 
component it designated composition which it acquires, as jet 
ink 2. 

[0035] 

Comparative Example 1 



[Production of polymer dispersant composition ] 



l"y;U*/<— X 24000GRJ 



I 30SP 
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"Solsperse 24000GR " 




30 sections 




70$|J 






toluene 


700 part 



[0036] 

^ a (Dftt3yic^tjt#j«iRE«5 c £mw-=ja. 

vx>vh^>^ 3 tLfco 
[0037] 

*£j£:25 deg C |Cfcl,vC, #f><7£ E Mttfilt 

UV ftB|^^fr:=i>^Ti»: UV BBWatlCt, s 
— ttffl, 120W/cm s 0.5J/cm 2 ©ftffettWtttf 

*£fTofc«. UV Hg|t£fTof=„ 
iSLfcIsl»*tta!ILfco 



[0038] 

[IffflSI] H WJ & tb 4$0I T*tt ££ Lf= vi >y 

[0039] 

im i] 



* It made dispersant composition C. 
[0036] 

Other than using dispersant composition C in place of 
[Production of ultraviolet curing type jet ink ] dispersant 
composition A, with same formulation as Working Example 
1, adding and filtering, of dispersing , photoinitiator 
component it designated composition which it acquires, as jet 
ink 3. 

[0037] 

[evaluation method ] 

In viscosity :25 deg C, each ink was measured with E-type 
viscometer . 

Until with UV illumination condition xonveyor type UV 
illumination device , under nitrogen atmosphere , tackiness is 
gone with the condition of metal halide lamp , cold mirror use 
and 120 W/cm , 0.5J/cm <sup>2</sup>, path number of times 
was measured. 

Concerning jet ink 3 which is produced with Comparative 
Example 1, for removing toluene after doing reduced pressure 
drying with vacuum pump , UV illumination was done. 

Until you push cotton swab which makes methanol 
rubbing :methanol include on cured product and apply, are 
accustomed to rubbing on left and right and exfoliationof 
cured product and destruction of thin conversion or other 
happen, the number of times which cotton swab passes was 
measured. 

[0038] 

evaluation result of jet ink which is produced with [evaluation 
result ] Working Example and Comparative Example became 
like Table 1 below. 

[0039] 

[Table 1] 
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Jte£[mPa-s] 


UVflMtHft 




mm i 


1 


27. 80 


1 p a s s 


1 0 OEUJUb 


mm 2 


2 


2 4.02 


1 p a s s 


i o oH£l± 


mm i 


3 


2 1.39 


1 pa s s 


1 5® 



[0040] 
[0041] 

*fgB^<7)^^^fiHb^vx^h-r>^iS%i* 



[0040] 

When dispersivity of carbon black is bad, as for viscosity of 
ink the increased viscosity doing, thixotropy does not appear, 
is not a fluidity and becomes the gel , but as been clear from 
Table 1 , ultraviolet curing type jet ink composition which is 
producedwith Working Example 1 , 2 became viscosity which 
is equal to ultraviolet curing type jet ink composition of the 
Comparative Example 1 which melts dispersant with organic 
solvent , it was verified that the dispersivity is satisfactory. 

In addition, also curability was satisfactory with equal level , 
butit is superior markedly concerning solvent resistance , 
understood . 

[0041] 

[Effects of the Invention] 

ultraviolet curing type jet ink composition of this invention 
without using organic solvent dispersivity , curability 
beingsatisfactory, being something where at same time 
solvent resistance issuperior very, with inkjet printer for 
industry is ideal in printing to metals , plastic , glass etc. 
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